Background High readmission rates are viewed by the Centers for Medicare & Medicaid Services as a quality of care determinant but it is unclear whether readmission rates per se reflect quality and the drivers of readmissions after hip arthroplasty remain unclear. Question/purposes We therefore describe the effects of (1) insurance, discharge disposition, and mental health status as they relate to rates; (2) rehospitalization charges; and (3) reasons for readmissions.
Introduction
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Although hip arthroplasty was not included in the initial set of diagnoses, it will be part of the second-tier diagnoses that will be included in Phase II beginning in 2015 [19] . An analysis of those penalties shows 76% of hospitals with a case mix that includes low-income patients will lose Medicare funds in the 2013 fiscal year, whereas only 55% of hospitals treating few low-income patients will be penalized [23] . Starting in 2015, a 30-day risk-standardized readmission rate measure after THA/TKA will be implemented [19] . Currently, policymakers consider readmission rates as a quality measure and high rates as a sign of poor quality of care.
However, to ascertain whether they truly reflect the quality of care, such measures must be strongly supported by scientific evidence. Quality improvement efforts tend to be iterative and lack most methods used in clinical research studies such as well-defined research protocols, explicit data collection tools, well-designed databases, clear quality-control plans, and detailed analytic plans designed to reduce bias. Most quality measurement efforts struggle to find a balance between measures that are scientifically sound yet feasible to implement. Sadly, feasibility generally trumps sound science and pandering to the media has become commonplace in the quality arena. There is no standard framework to evaluate the strength and amount of evidence required before a measure is suitable for public reporting or pay-for-performance programs [20] . Invalid quality-of-care measures pose major risks to patients, payers, clinicians, and maybe even the public trust in the medical profession [21] . Particularly vulnerable in this arrangement are the minority and the poor. There are major concerns that closer adherence to quality indicators could lead to restriction of care [17] . In addition, factors that could influence readmissions such as mortality [6, 7, 9] , length of stay [6, 7] , and even racial, ethnic, and socioeconomic patient characteristics [15] must be recognized and the readmission rate adjusted accordingly. The current approach omits consideration of important variables that determine readmissions and a deeper understanding of the complexity surrounding them is warranted. In addition, if those measures are to be publicly reported, they should have the same reporting standards as pharmaceutical and financial entities. Currently, investors are generally confident that figures in financial reports are correct. The Securities and Exchange Commission designated and authorized the Financial Accounting Standards Board (an independent body) to establish and improve standards for financial accounting and reporting. In the same line, pharmaceutical companies must adhere to the Code of Federal Regulations when making statements to consumers about drug products. Promotional claims by companies must be supported by evidence or clinical experience. Oversight of these communications comes predominantly from the US Food and Drug Administration's Division of Drug Marketing, Advertising, and Communications and failure of companies to follow these guidelines can result in enforcement actions [21] .
Currently, the real drivers and complexities associated with readmissions after hip arthroplasty remain unclear. The readmission rates policy omits consideration of important variables that affect them. Before implementation, quality measures need to be well understood and proven scientifically sound. We performed this investigation to achieve better recognition and understanding of the drivers and complexities associated with readmissions after hip arthroplasty. This investigation is purely descriptive in nature.
The purposes of this retrospective study were to describe (1) readmission rates within 15 days and how they related to insurance type, discharge disposition, and mental health status; (2) costs of rehospitalizations; and (3) reasons for readmissions.
Patients and Methods
We used data from the Agency for Health Care Administration who collects discharge information on all licensed acute care hospitals, comprehensive rehabilitation hospitals, ambulatory surgical centers, and emergency departments in the state of Florida quarterly. The Florida Hospital Association (FHA) teamed with the Florida Orthopedic Society to study readmissions within 15 days after hip arthroplasty in the state of Florida. All information was collated by the FHA. Patients were identified using the All Patient-Refined Diagnosis-Related Group (APR-DRG) 301 (hip arthroplasty) for the 12-month period from April 2009 to March 2010. APR-DRG is a software algorithm that takes into account severity of illness and likelihood of dying. In 2006, the CMS recommended using APR-DRGs as the primary predictor of resource use without accounting for procedure characteristics such as surgical complexity [5] . We identified a total of 27,019 patients during the study period; they comprise the observational cohort under analysis.
The overall readmission rate and the proportion of patients that was rehospitalized in institutions different from the ones of the original procedure were determined. We examined whether readmission rates related to the following factors: (1) payer (Medicaid, Medicare, commercial preferred provider organization [PPO], commercial insurance, commercial health maintenance organization [HMO], self-pay/underinsured, and all others); (2) original discharge disposition (home, home health/home infusion, skilled nursing facility [SNF], and others); and (3) the presence or absence of a mental health issue among patients. We determined the charges of rehospitalizations according to payers. Outcomes of interest also included the reasons for readmissions and their occurrence according to the location to which patients were discharged originally after the index surgery.
We conducted descriptive statistical analyses. Data were reported as numbers, means, and proportions. We used proportions for nominal data. The measure of central tendency used was the arithmetic mean.
Results
There were 27,019 patients admitted during the study period; 1356 patients were rehospitalized within 15 days for an overall readmission rate of 5.0%. Twenty-one percent of readmitted patients had their rehospitalizations in institutions different from the ones of the original procedure. Medicare was the most frequent payer (71%) followed by commercial insurers (24%) ( Fig. 1 ). Readmission rates varied by type of insurance because patients with Medicaid (5.9%), self-pay/underinsured (5.8%), and Medicare (5.8%) had higher readmission rates than individuals with commercial insurance (2.6%), commercial HMO (2.7%), or commercial PPO (2.5%). Overall, 20% of patients were readmitted to hospitals different from the ones of the original procedures. Medicare was the payer in more than 70% of the original cases (Table 1) . After the index surgery, most of the patients were discharged to either a SNF (44%) or to home with home health care (37%) ( Table 2 ; Fig. 2 ). Patients who were originally discharged to SNFs had higher readmission rates (7.0%) than patients discharged directly to home without home health care (3.2%) or with it (2.7%) ( Table 2) . From the 27,019 patients identified during the study period, 4.3% (n = 1165) were diagnosed with a mental health issue. Patients with a mental health condition (8.7%) were readmitted more frequently than patients without it (4.9%).
Overall, readmissions cost for this DRG totaled USD 73,259,090. Medicare readmission charges amounted to USD 59,222,829 representing 80.8% of the total (Table 3) . However, when costs were analyzed as charges per readmission, the group that comprises all other payers had the highest mean charge (USD 80,679).
Most of the readmissions were the result of infections (all systems included, 28%) ( Table 4 ). Infections, as a reason for readmission, were followed by hip arthroplasty (11.4%), cardiovascular problems (9.1%), problems with the orthopaedic device or procedure (7.0%), and anemia/ blood disorders (6.8%) ( Table 5 ). Among patients discharged to home without home care, the most frequent reason for readmission was malfunction, reaction, and complication of the orthopaedic device or procedure (18.5% of all readmissions), whereas for patients discharged to a SNF, it was anemia and blood disorders (8.3%). For patients discharged to home with home health care or discharged to other facilities, the most frequent reason for readmission was hip arthroplasty (21.6% and 13.6%, respectively).
Discussion
High readmission rates are viewed by CMS as a sign of poor quality of care. Currently, hospitals with high rates face a 1% financial penalty over their base Medicare reimbursements, but penalties will increase to 2% in 2013 and 3% in 2014 [23] . The private sector has adopted a similar policy. WellPoint [27] will increase reimbursements only to hospitals that score high enough on various treatment quality indicators including whether the facility prevents rehospitalizations [1] . Currently, policymakers consider readmission rates as a quality measure. Our data, although only descriptive in nature, show readmission rates can be driven by a multitude of factors in addition to baseline health status. Socioeconomic factors such as insurance type and discharge disposition do affect them. We believe not enough consideration has been given to the validity of such rates as a quality measure when we realize that not all factors are well known and much less taken into account and weighted during risk-adjusted rate calculations. The implementation of the readmission policy should be done only after all factors are well understood and considered so that risk-adjustment calculations could be properly done. Readmission rate is by definition a measure of health service use and it is influenced by care quality and patient's health status but it is also a function of access to health services and socioeconomic resources like income or social support [16] . In addition, racial, ethnic, and socioeconomic patient characteristics have been seen to influence those rates [15] . Factors inversely related to readmission rates such as mortality [6, 7, 9] and length of stay [6, 7] would also need recognition. In summary, the current approach to readmissions in hip arthroplasty does not consider important variables that determine readmissions [2] . In an effort to better recognize and understand what drives readmissions, we studied them in the state of Florida paying particular attention to their relationships with patient, payer, and healthcare provider characteristics. We ascertained (1) 15-day readmission rates and how they related to insurance type, discharge factors, and mental health status; (2) charges of rehospitalizations; and (3) reasons for readmissions. Lastly the time period in which readmission rates are studied is a key factor. Nationally 30 days readmissions rates are currently used.
The results of the current investigation should be interpreted in light of several limitations. First, we used administrative data that tend to underestimate the prevalence of some comorbid conditions [12, 22] . This limitation is shared by the whole readmission policy, which relies on administrative databases. Second, we did not have access to all data collated by the FHA and consequently we could not directly confirm its accuracy; in addition, no data were available to do comparisons adjusting for baseline patient characteristics. However, data were used by the readmission task force at the Florida Orthopedic Society during the investigations conducted regarding readmissions. Third, it is possible that government-insured patients were sicker than the privately insured and this might explain the differences in readmission rates between them. However, the mere acknowledgement of this phenomenon regarding payers warrants attention and further investigation as it relates to future risk-adjustment calculations. Fourth, although the CMS systematically audits the coding of DRGs, discharge disposition data are generally not used for payment and may be unreliable. Finally, the ethnic and socioeconomic characteristics of the population of Florida are particular as a result of the high proportion of Hispanics and retirees. Generalizations to the overall population or other regions cannot be made expeditiously. The 5% overall readmission rate observed in the current investigation is similar to the ones reported in previous investigations (Table 6) [3, 7, 8, 18, 24, 26, 28, 29] . In Florida, 21% of patients were readmitted to hospitals different from the ones of the original procedure. This is in agreement with the literature as much as it has been reported [13] that 24.4% of patients discharged from hospitals with 1000 or more Medicare discharges end up readmitted to institutions different from the ones of the index surgery. In the current study, readmission rates varied by type of insurance because selfpay/underinsured, Medicaid, and Medicare had approximately twice the readmission rates as individuals with commercial insurance, HMO, or PPOs. Previous research has demonstrated high rates of rehospitalization among patients with government insurance. Jencks et al. [13] studied rehospitalizations among patients in the Medicare program (2003) (2004) and found a 19.6% rate within 30 days and a 34% within 90 days. In Florida, we found patients discharged to a SNF had more than twice the rates of readmission when compared with patients discharged to home with or without home healthcare services. This phenomenon has been reported by various investigators. Bueno et al. [6] in a study of 6,955,461 Medicare hospitalizations for HF (from 2003 to 2006) observed that during the study period, discharges to home or under home care service decreased from 74.0% to 66.9%; discharges to SNFs increased from 13.0% to 19.9%; and the 30-day readmission rate increased from 17.2% to 21% (p \ 0.001). Cram et al. [7] from 1991 to 2008 reported that [3] found that patients undergoing THA discharged to SNFs had higher odds of readmission within 90 days of surgery than patients discharged to home (p = 0.008). We observed that patients with mental health issues were readmitted twice as frequently as patients without them. This is in agreement with the literature because comorbidities have been previously reported to negatively affect the outcomes of patients undergoing THA [4, 18] . We found that Medicare charges comprised 81% of the total readmission charges. The cost for Medicare of unplanned rehospitalizations has been estimated to be over USD 17 billion a year [13] . This situation has attracted attention from policymakers who now seek reducing the rates of readmissions as a way of cost containment.
Hip arthroplasties (11.4%) were the second most frequent reason, even surpassing cardiovascular problems (9.1%). Hip arthroplasties represent a procedure different from the original hip arthroplasty. We believe most of these hip arthroplasties were the contralateral hip. This was planned in advance and done to decrease the morbidity associated with simultaneous arthroplasties. This finding puts into question the specificity of an all-cause readmission policy, because administrative data might not fully discriminate between related and unrelated readmissions. Readmission rates as a quality measure have both conceptual problems in their interpretation and technical problems in their implementation. Granularity in the readmission process is required to use these rates in the value purchasing program. An all-cause readmission policy does not discriminate unavoidable causes that lead to readmissions such as an anticoagulant-related hematoma, which requires drainage to prevent infection, in a patient with well-controlled coagulation markers. We did not have access to mortality data in this cohort; nonetheless, we believe it is comparable to the 0.06% rate reported for all 29,210 Florida patients who were hospitalized for hip arthroplasty during 2011 [25] . However, it is important to point out the inverse relationship between mortality and readmissions, well illustrated in the study performed by Gorodeski et al. [9] . They found a higher occurrence of readmissions after index admissions as a result of HF was associated with lower risk-adjusted 30-day mortality. As such, to some extent, the higher readmission rate might have been a consequence of successful care.
Surgeons and hospitals that have destination centers will be particularly hurt with the implementation of the readmission policy. In most of these destination practices, patients return to their original areas after the surgical interventions. In those far away communities, in the event of a complication, the emergency department physicians and covering specialists might not be familiar with the normal appearance and behavior of a postoperative total hip and could admit to the hospital patients who otherwise can be managed with outpatient observation. There are also medicolegal incentives to admit the patients. There is no doubt that readmissions represent a heavy burden to society, but with the implementation of the readmission policy, reduced payments could be unfairly applied to hospitals focused on difficult cases, hospitals treating minorities, or both.
In conclusion, multiple complex factors play a role in short-term readmissions after hip arthroplasty. Infections in general were the most frequent reasons for readmission followed by hip arthroplasty. Patients were more frequently readmitted if their payer was government-funded, they were discharged to a SNF, or if they had a mental health issue. Our data suggest readmission rates alone do not necessarily reflect quality of care. 
